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ABSTRACT
Objectives: Polypharmacy is one of the main
management issues in public health policies because
of its financial impact and the increasing number of
people involved. The polymedicated population
according to their demographic and therapeutic profile
and the cost for the public healthcare system were
characterised.
Design: Cross-sectional study.
Setting: Primary healthcare in Barcelona Health
Region, Catalonia, Spain (5 105 551 inhabitants
registered).
Participants: All insured polymedicated patients.
Polymedicated patients were those with a consumption
of ≥16 drugs/month.
Main outcomes measures: The study variables
were related to age, gender and medication intake
obtained from the 2008 census and records of
prescriptions dispensed in pharmacies and charged to
the public health system.
Results: There were 36 880 polymedicated patients
(women: 64.2%; average age: 74.5±10.9 years). The
total number of prescriptions billed in 2008 was
2 266 830 (2 272 920 total package units). The most
polymedicated group (up to 40% of the total
prescriptions) was patients between 75 and 84 years
old. The average number of prescriptions billed
monthly per patient was 32±2, with an average cost of
€452.7±27.5. The total cost of those prescriptions
corresponded to 2% of the drug expenditure in
Catalonia. The groups N, C, A, R and M represented
71.4% of the total number of drug package units
dispensed to polymedicated patients. Great variability
was found between the medication profiles of men
and women, and between age groups; greater
discrepancies were found in paediatric patients
(5–14 years) and the elderly (≥65 years).
Conclusions: This study provides essential
information to take steps towards rational drug use and
a structured approach in the polymedicated population
in primary healthcare.
INTRODUCTION
Polymedication is becoming an increasingly
important issue in public health policies and
it may have a negative impact on patients
and the healthcare system.1 Among the
reasons that contribute to the increase in
polymedication are the ageing population,
the prevalence of chronic diseases and the
increased availability of drugs and access to
healthcare services.2 3
In quantitative terms, polymedication is
deﬁned as various drugs taken simultan-
eously by the same user.4 Although there is
no consensus on the number of drugs a
patient must take to be classiﬁed as polyme-
dicated, four or more seems to be the
accepted ﬁgure in most cases.5 However,
several studies suggest that the average
number of drugs consumed daily by the
elderly is 4.2–8,6–8 with a maximum of 17 dif-
ferent drugs/day.7
In general, polymedication is more
common among women, institutionalised
patients and in rural areas, and is directly
related to the number of prescribers.9–11 In
addition, comorbidities increase with age and
the number of drugs prescribed.12 13 Hence,
there is an increased risk of medication-
related problems that can cause treatment
failure, poisoning and an increased number
of hospital admissions.5 13 14
Strengths and limitations of this study
▪ This study includes 1-year monitoring of a large
sample size, and provides a way to examine drug
use under real-life situations, linked to practice
through the prescriber and also to the patient.
This information is essential in order to take
steps towards rational drug use and a structured
approach in the polymedicated population.
▪ Administrative information systems are not
perfect and could limit the measurement of data
quality in electronic records.
▪ Information related to prescription rates and
costs should be viewed cautiously, due to the
different forms of presentation and costs of med-
icines in other countries.
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At the very least, periodically reviewing the treatment
regimen of polymedicated patients may prevent these
several problems and help professionals rationalise the
use of medication.11 14 15 Thus, implementing pro-
grammes to analyse and support polymedicated patients
has become one of the priorities of the various national
health services,16–20 including the Spanish National
Health Service14 and the regional health administrations
of Spain. However, no studies to describe the pattern of
consumption in Spain have been carried out till today.
A suitable setting for the consideration of the wide
range of issues related to polypharmacy is the Barcelona
Health Region (BHR). This region’s population lives in
both rural and urban areas and has access to various
types of healthcare services.21 Thus, the objectives of
this study were ﬁrst to determine the number and preva-
lence of polymedicated patients receiving 16 or more
medications in the public healthcare system in BHR, in
order to describe the proﬁle of polymedicated patients
and identify their costs. Second, to describe the medica-
tions prescribed in the study population, differentiated
by age and gender.
METHODS
Design and setting of the study
A cross-sectional observational study of all the insured
polymedicated patients in 2008. The study was per-
formed in the ﬁeld of primary healthcare and, speciﬁc-
ally, in BHR.
Data source
The study used population data from the 2008 Catalonia
census.22 According to the census, BHR had 5 105 551
registered inhabitants, 2 604 190 (51% of the total) of
whom were women, accounting for 68% of the total
population of Catalonia. The age distribution of this
region population showed predominance of adults (34%
of the population was between 25 and 44).
Records of billed prescriptions dispensed in pharma-
cies and charged to the Catalan Health Service were
also utilised. This information was obtained by means of
the personal healthcare card, the document that pro-
vides citizens with access to the centres, services and pro-
visions of the public health system (these services
include drugs subsidised by the Catalan Health Service).
This information is stored monthly in a computer
system, which allows the information required for the
management and monitoring of pharmaceutical services
to be designed and collected.
Data collection and variables
A polymedicated user in the present study was deﬁned
as someone receiving 16 or more active principles in a
month. The control of the polymedicated population in
Catalonia and each health region (number of users and
drug consumption bill) following this criteria is part of
the Efﬁciency Indicators in Primary Care, and is
periodically evaluated by an internal Management
Committee in the Catalan Health Service (macroman-
agement level). Concurrently, each health region team
is also involved in limiting the polymedication approach
to the needs and priorities for all indicators to be
improved (micromanagement level). In case of BHR,
and according to the 2008 objectives, this indicator was
working at the level of each primary care team or capita-
tion area, and referred to each provider. In such cases of
high-risk polymedicated patients, a diagnostic justiﬁca-
tion was required by the BHR team.
The data collected from the proﬁles of the polymedi-
cated patients were gender and age. Nine age groups
were established (5–14, 15–24, 25–34, 35–44, 45–54,
55–64, 65–74, 75–84 and more than 84 years). In terms
of drugs consumption, the following were identiﬁed:
number of prescriptions billed, number of package units
dispensed, total cost of medications dispensed and
the amount ﬁnanced by the Catalan Health Service (the
total cost of medications dispensed minus the out-of-
pocket amount paid by the patients). A package unit is
deﬁned as a standard package of a medication dis-
pensed to a patient (prepared by the manufacturers),
which does not necessarily coincide with the number of
medication units required by the patient. A set of indica-
tors was then obtained: the number of prescriptions per
user, the number of package units dispensed per user,
the total cost of drugs dispensed per user, the number
of prescribers (that prescribed at least one drug) and
the level of copayment by the patient at the time of dis-
pensing in the pharmacy.
A descriptive study was conducted simultaneously on the
types of drugs prescribed in order to characterise the
general therapeutic proﬁle of the study population
(number of prescriptions and number of package units
dispensed). The drugs were grouped based on the
Anatomical-Therapeutic-Chemical Classiﬁcation System.23
Literature review
A systematic search was conducted (April 2013) through
database PubMed to identify the available evidence on
the prevalence and medication proﬁle of polymedicated
users, as well as the cut-offs indicating multiple drug use.
The terms to run the search were located by the vocabu-
lary Medical Subject Headings, with which the articles
are indexed in the MEDLINE database. In order to com-
plete this search and extend the results, additional
searches combining free terms were also conducted. All
search strategies (7) resulted in 2188 references. The
studies identiﬁed through this search were evaluated by
two independent reviewers to assess their inclusion in
this document.
Data analysis
A database was designed. Analysis of variance and
Student t tests were used to determine the statistical sig-
niﬁcance (p<0.05) of the differences between popula-
tion subgroups using the SPSS V.20.0 statistics program.
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RESULTS
Description of the polymedicated patients
The number of polymedicated patients in BHR in 2008
was 36 880 (0.72% of the total population in BHR) and
accounted for 78% of the polymedicated population of
Catalonia in 2008; 1 of every 43 ﬁlling prescriptions met
the criteria for polymedication in BHR. The monthly
average of polymedicated patients with these characteris-
tics was 5983±1448. Table 1 shows the total number of
polymedicated patients and the number of prescriptions
with the 2008 monthly changes (increase or decrease)
in BHR.
Table 2 shows the percentage distribution, by gender
and age group, of the polymedicated population and
the total population in BHR. The average age of the
36 880 patients was 74.5±10.9 years (the full range was
9–108 years) and more than two-thirds of them were
women (64.2%). It is noteworthy that 67% of the poly-
medicated patients were between 65 and 84 years. After
individually analysing nine age groups, there appeared
to be signiﬁcant differences in the mean age between
men and women in all age groups (p<0.05), except
between 25 and 34, 45 and 54, 55 and 64 years.
Indicators of drug consumption
The total number of prescriptions for polymedicated
patients billed to BHR in the year of study was 2 266 830
(2 272 920 total package units; 2 110 290 were drug
package units), and the average number of prescriptions
dispensed per month was 182 722±36 991. When these
items were analysed by age group, the maximum
number of prescriptions billed was by patients between
75 and 84 years, the most polymedicated group (up to
40% of the total prescriptions billed). In groups of
patients older than 84, the number of prescriptions
decreased relevantly.
Overall, the average number of prescriptions billed
monthly per patient was 32±2, and the average cost per
patient per month was €452.7±27.5. The number of pre-
scriptions billed per patient increased with the age
group (up to 45–54 years). After examining the values
for the different months, the average rate of increase
Table 1 Polymedicated patients and the number of prescriptions in Barcelona Health Region (BHR) with their monthly
changes in 2008
Month (2008)
Users Monthly evolution (% users)
Prescriptions billedTotal Men Women Total Men Women
January 8160 2962 5198 31 −7 −7 251 033
February 7407 2659 4748 −9 −10 −9 223 772
March 7029 2578 4451 −5 −3 −6 212 659
April 8136 2864 5272 16 11 18 247 206
May 6470 2270 4200 −20 −21 −20 192 904
June 5691 1995 3696 −12 −12 −12 168 492
July 5553 1976 3577 −2 −1 −3 186 820
August 4034 1437 2597 −27 −27 −27 139 117
September 4396 1528 2868 9 6 10 150 538
October 5631 1986 3645 28 30 27 191 498
November 4762 1699 3063 −15 −14 −16 155 846
December 4525 1635 2840 −5 −4 −7 146 945
Total number of prescriptions billed was 2 266 830.
Table 2 Distribution of polymedicated patients and residents in Barcelona Health Region (BHR), by gender and age group
Age group (years)
Users (%) Population (%) Difference (%)
Total Men Women Total Men Women Total Men Women
5–14 0 0 0 9.8 5 4.7 −9.8 −5 −4.7
15–24 0.1 0 0 10.2 5.2 5 −10.1 −5.2 −5
25–34 0.2 0.1 0.2 17.5 9 8.5 −17.3 −8.9 −8.3
35–44 1.1 0.4 0.7 16.6 8.5 8.1 −15.5 −8.1 −7.4
45–54 3.3 1.2 2.1 13.1 6.4 6.7 −9.8 −5.2 −4.6
55–64 11 4.2 6.8 11.1 5.3 5.8 −0.1 −1.1 1
65–74 27.1 10.4 16.7 8.1 3.7 4.4 19 6.7 12.3
75–84 39.9 14.4 25.5 6.1 2.4 3.7 33.8 12 21.8
>84 17.3 5.1 12.2 2.1 0.6 1.5 15.2 4.5 10.7
The “% Users” represents the percentage of polymedicated patients in each age group, followed by gender breakdown, with respect to the
total number of polymedicated patients in BHR. The “% Population” represents the percentage of people per age group and by gender with
respect to the total population of that region. The ‘Difference (%)’ is ‘% Population’ subtracted from ‘% Users’ for each age group and by
gender.
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in billed prescriptions between the age groups (up to
45–54 years) was 9±12.3 prescriptions per patient.
However, in age groups above 45–54 years, this rate of
increase began to stabilise and started to decrease at a
rate of –3±1 prescriptions billed per patient. The cost
per patient followed this same pattern, but the cost
started to decrease earlier, starting from the 35–44 age
group at a rate of €−70±29/patient.
The number of prescribers that issued at least one pre-
scription varied each month depending on the age and
gender of the patients. The monthly average was 3±2
prescribers/patient/month, and 0.3% of patients were
prescribed by 10 or more physicians/month. Elderly
patients between 65 and 84 (p<0.05) and women
(p<0.05) made the greatest number of visits to health-
care professionals.
With regard to the copayment level applied to the
patient at the time of dispensing, 95.5% of users were
exempt from payment (retirees). In 2008, the Catalan
Health Service funded 97% of the total cost of medica-
tions. BHR accounted for 69% of the drug expenditure
in Catalonia; of this percentage, 2% corresponded to
the total cost of prescriptions for polymedicated patients
in the region.
Descriptive analysis of medications prescribed for
polymedicated patients
The online supplementary appendix 1 shows the distri-
bution of drug use by age groups among polymedicated
patients in BHR. Since the range of prescription drugs
was widespread, they were classiﬁed according to the
main anatomical group and therapeutic subgroup to
minimise variability and to improve the readability of
the results. The ﬁve main groups (N, C, A, R and M)
represented 71.4% of the total number of drug package
units dispensed. Women followed the same pattern as
above (group N 15.8%; group C 13.2%; group A 10.8%
and group R 5.1% of the total drug package units dis-
pensed). However, in men, group C drugs (8.9% of the
total drug package units dispensed) ranked ﬁrst, fol-
lowed by groups N and A (7% and 5.9% of the total
drug package units dispensed, respectively).
The monthly average of the various active principles
dispensed to polymedicated patients in BHR was 1536±42
(peaking in February with 1599 through December with
1476). In general, women had a higher monthly average
of prescriptions (different active principles; 799±22). The
25 most commonly used active principles by polymedi-
cated men and women in BHR in 2008 represented
about 40% of the total drug package units dispensed
(40.3% in women and 38.6% in men). The online
supplementary appendix 2 shows the full set of results.
Some peculiarities were observed when determining
the drugs most frequently prescribed for polymedicated
patients; they were differentiated by age group, because
the pathologies affecting each population are distinct. In
children between 5 and 14 years, nearly 30% of the med-
ications dispensed were losartan, paracetamol and
omeprazole; losartan was the most frequently prescribed
medication (9% of all prescriptions in this age group).
A change in the consumption patterns of polymedicated
patients was observed starting from patients between the
ages of 45 and 54, where the number of prescriptions
for drugs such as metformin, enalapril, furosemide and
aspirin progressively increased. Consumption of group N
drugs in users between 65 and 74 years started decreas-
ing to 21.7% of the total medication dispensed, whereas
group C drugs started increasing (22.8% of the medica-
tion dispensed), turning out to be the most dispensed
drugs.
Signiﬁcant differences were observed between the
medication proﬁles of polymedicated men and women.
In men, the two most commonly prescribed drugs were
omeprazole and paracetamol, while in women the order
was reversed. The most distinguishing feature between
men and women was that some chemical subgroups
were consumed more by one gender than the other. For
example, respiratory drugs were predominant in men, as
were antithrombotic agents and vasodilators for coron-
ary disease, such as organic nitrates.
In general, polymedicated patients had a high con-
sumption of anxiolytics, antidepressants, and hypnotics
and sedatives, which correspond to 9.4% of the total
drug package units dispensed (4.4%, 3.4% and 1.6%,
respectively, for each group). Women, who represented
45% of the users of these drugs, simultaneously con-
sumed these three groups of drugs in 2008. Speciﬁcally,
80% of women consumed anxiolytics, sedatives or hyp-
notics, while 61% consumed antidepressants. In con-
trast, the consumption among polymedicated men was
69% and 42%, respectively, and concurrent use of all
three groups of drugs was only 29%.
DISCUSSION
The cut-off established in this study to determine the
number of polymedicated patients in BHR is not com-
monly used in the published literature available.
Regarding the number of active principles dispensed
monthly (≥16), as explained in methods, it is an oper-
ational indicator that gives rise to intervention and
therefore prioritises that number to inﬂuence in that
population with potentially greater risk. Besides, due to
the volume of data and the subsequent processing and
management in the health region, it is unfeasible to
consider patients consuming less than this ﬁgure. As far
as the outcome of consumption is concerned, the
number of package units dispensed is the most used
indicator by the Catalan Health Service to calculate the
total pharmaceutical expenditure of this population and
in consequence the impact on the public health budget
of BHR.
After a literature review of 2188 references, only 12 of
the studies which met the inclusion criteria considered a
cut-off of 10 or more drugs, and only one of them followed
a similar approach and criteria as ours (polypharmacy
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cut-off ≥15 drugs).24 In general, many patients receive pre-
scriptions for a large number of drugs, both in our health-
care system and in that of other western countries.
Obviously, this situation can be observed more commonly
in elderly patients, who require special monitoring, revi-
sions and adjustment of their prescribed medications, for
both clinical and expenditure implications.1
This study was conducted in BHR due to its size (68%
of total population in Catalonia), density of population
(1606 inhabitants/km2), extension (3179 km2) and sub-
sequent high consumption of medicines observed. In
addition, population distribution by age and gender is
similar in both BHR and Catalonia. This region has the
largest number of polymedicated patients in Catalonia,
representing 78% of the total polymedicated patients in
2008.22 Data accumulated by the Catalan Health Service
concerning polymedication issues show that the ﬂuctu-
ation in the number of prescriptions follows a seasonal
pattern.25 Throughout the year the number of prescrip-
tions increased in January, June and October, mainly
due to visits to physicians before ( June) and after
( January and October) the holiday period. In addition,
the increase in prescriptions in April was due to the
annual review of the reference pricing system by the gov-
ernment,26 27 which reduces the price of drugs from
year to year. The new prices came into effect in May and
therefore the turnover rate in pharmacies increased
(and thus the number of patients and billed prescrip-
tions) in the previous month.
According to published population studies, polymedi-
cated patients are mostly women over 65 with multiple
chronic diseases, frequent exacerbations and severe
comorbidities, all of which imply a greater consumption
of different medications and more frequent visits to
health centres to collect prescriptions and/or consult
physicians.10 17 28 Younger and more elderly patients
(5–14 and >84 years, respectively) are fewer in number
and consume fewer medications with respect to the
number of prescriptions and drugs dispensed.29 30 In
contrast, some European studies, such as one by
Linjakumpu et al10 in Finland, showed an increased
medication consumption in patients over the age of 84.
The data on drugs most commonly used by polymedi-
cated patients in BHR describe their typical medication
proﬁle. However, there is great variability in the types of
medications these patients consume and it is not mini-
mised when drugs are classiﬁed by the therapeutic sub-
group. Logically, the most speciﬁc classiﬁcation, that is,
classiﬁcation by chemical substances, will further
increase the variability of the medication proﬁle.
According to other studies on drug consumption among
the general population, the main anatomical groups
with the highest consumption are similar to this study
(N, C, A, R and M).31 In polymedicated patients, these
ﬁve groups accounted for 71.4% of the total package
units dispensed. Speciﬁcally, omeprazole and paraceta-
mol were the two most frequently consumed drugs (8%
in men and 10% in women).
The study shows that consumption of antidepressants,
hypnotics and sedatives, and anxiolytics, is a typical indica-
tor of polymedicated patients and is especially signiﬁcant
among women, 45% of whom used at least two of these
groups concurrently in 2008. The literature also indicates
that the consumption of these drugs is higher among
women and can be explained, among others, by their self-
perceived poorer state of health and the high prevalence
of mental illness and musculoskeletal problems.32–34
Despite the importance of polymedication, there is
little information on the use of drugs in population sub-
groups. The majority of previous studies have focused
on analysing expenditure by indirectly studying drug
consumption based on the amount sold, population
health surveys and home medication cabinets.35 36
Our study has several limitations. Administrative infor-
mation systems are not perfect and could limit measure-
ment of data quality in electronic records. This aspect
should be taken into account when generalising our
results. On the other hand, this study includes a large
sample size and provides a way to examine drug use
under real-life situations (linked to practice through the
prescriber and also to the patient) that potentially
increase generalisability. Besides, the information related
to prescription rates and costs should be viewed cau-
tiously, as, due to the different forms of presentation
and costs of medicines, this information cannot easily be
extrapolated to other countries. This would not be the
case nationally, as medicines are standardised through-
out the whole of Spain. In addition, we did not have
access to clinical data, such as medical conditions to
determine whether prescribing practices were clinically
appropriate.
To conclude, this study provides results concerning
the prevalence of polymedicated users in the public
healthcare system in Catalonia and shows that the
general proﬁle is a woman over 65 with chronic diseases
and comorbidities that involve a high consumption of
different drugs and thus a higher cost to the healthcare
system, in contrast to younger and more elderly patients.
This information is essential in order to take steps
towards rational drug use and a structured approach in
the polymedicated population. These may be practices
based and should take into account factors such as age,
gender and clinical conditions.
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Appendix 1 Consumption of drug package units based on the main anatomic group and subgroup, and depending on the age group of the polymedicated 
patients in BHR. The % package unit is based on the total drug package units (2,110,290). 
 
  
    
Number of package units 
  
  %Package units 
5-14     
years 
old 
15-24    
years 
old 
25-34    
years 
old 
35-44    
years 
old 
45-54    
years 
old 
55-64    
years 
old 
65-74    
years 
old 
75-84    
years 
old 
≥85        
years 
old 
A Alimentary tract and metabolism 16.7% 17 147 928 3,865 13,788 45,135 104,290 133,242 51,040 
 
A01 Stomatological preparations 
 
0 2 24 102 237 877 2,303 3,134 1,172 
 
A02 Drugs for acid related disorders 
 
6 54 385 1,780 5,761 17,847 42,603 55,458 22,222 
 
A03 Drugs for functional gastrointestinal disorders 1 36 128 517 1,540 3,335 6,846 8,952 4,420 
 
A04 Antiemetics and antinauseants 
 
0 0 3 36 147 215 251 341 103 
 
A05 Bile and liver therapy 
 
0 0 0 8 68 157 187 281 149 
 
A06 Laxatives 
 
2 12 95 389 1,047 2,988 7,498 12,013 6,757 
 
A07 Antidiarrheals, intestinal antiinflammatory/antiinfective agents 1 10 41 138 391 1,059 2,747 2,950 962 
 
A09 Digestives, incl, Enzymes 
 
0 0 0 0 33 59 50 42 18 
 
A10 Drugs used in diabetes 
 
0 5 83 403 3,034 13,206 28,986 31,828 7,233 
 
A11 Vitamins 
 
4 17 83 105 520 1,311 2,379 2,659 1,205 
 
A12 Mineral supplements 
 
3 11 86 382 987 3,895 10,333 15,450 6,639 
 
A14 Anabolic agents for systemic use 
 
0 0 0 0 6 0 6 13 17 
 
A16 Other alimentary tract and metabolism products 
 
0 0 0 5 17 186 101 121 143 
B Blood and blood forming organs 6.2% 10 21 289 883 3,627 13,084 35,523 53,024 23,330 
 
B01 Antithrombotic agents 
 
2 3 96 332 2,134 9,200 26,379 38,563 15,568 
 
B02 Antihemorrhagics 
 
0 0 1 48 133 168 320 392 193 
 
B03 Antianemic preparations 
 
7 5 165 360 1,129 2,898 7,361 11,661 6,020 
 
B05 Blood substitutes and perfusion solutions 
 
1 13 25 113 185 590 1,023 1,825 1,397 
 
B06 Other hematological agents 
 
0 0 2 30 46 228 440 583 152 
C Cardiovascular system 22.1% 34 59 516 2,230 11,892 51,117 138,279 191,306 71,477 
 
C01 Cardiac therapy 
 
3 1 61 137 1,054 5,100 17,468 29,375 12,851 
 
C02 Antihypertensives 
 
2 6 60 75 375 2,415 6,466 7,788 2,306 
 
C03 Diuretics 
 
5 13 97 499 2,252 9,037 25,580 38,206 17,584 
 
C04 Peripheral vasodilators 
 
0 0 9 51 227 970 3,002 5,041 1,951 
 
C05 Vasoprotectives 
 
2 1 12 275 697 2,777 6,705 9,274 3,683 
 
C07 Beta blocking agents 
 
3 6 59 212 917 4,136 10,626 12,719 3,917 
 
C08 Calcium channel blockers 
 
5 5 79 138 915 4,821 13,995 19,555 7,073 
 
C09 Agents acting on the renin-angiotensin system 
 
12 11 73 376 2,634 10,614 28,024 37,711 13,368 
 
C10 Lipid modifying agents 
 
2 16 66 467 2,821 11,247 26,413 31,637 8,744 
D Dermatologicals 2.6% 3 77 298 1,055 2,404 6,407 14,709 19,498 9,741 
 
D01 Antifungals for dermatological use 
 
1 42 97 377 925 2,628 5,781 8,320 4,620 
 
D03 Preparations for treatment of wounds and ulcers 
 
0 0 0 16 24 128 295 675 640 
 
D05 Antipsoriatics 
 
0 0 1 80 93 203 571 579 115 
 
D06 Antibiotics and chemotherapeutics for dermatological use 2 10 83 227 477 1,079 2,097 3,158 1,585 
 
D07 Corticosteroids, dermatological preparations 
 
0 16 67 316 793 2,203 5,656 6,446 2,689 
 
D10 Anti-acne preparations 
 
0 9 48 29 42 62 79 90 29 
 
D11 Other dermatological preparations 
 
0 0 2 10 50 104 230 230 63 
G Genito urinary system and sex hormones  1.9% 5 12 145 421 1,168 4,847 12,202 16,270 5,414 
 
G01 Gynecological antiinfectives and antiseptics 
 
0 5 94 93 195 400 707 841 413 
 
G02 Other gynecologicals 
 
0 2 6 14 53 85 212 236 88 
 
G03 Sex hormones and modulators of genital system 
 
0 1 30 96 398 1,557 2,738 2,496 644 
 
G04 Urologicals 
 
5 4 15 218 522 2,805 8,545 12,697 4,269 
H Systemic hormonal preparations, excl. sex hormones and insulins 1.7% 6 15 196 618 1,752 4,894 10,342 12,367 4,906 
 
H01 Pituitary and hypothalamic hormones and analogues 
 
0 0 0 87 30 129 176 138 15 
 
H02 Corticosteroids for systemic use 
 
5 11 173 347 1,177 2,972 6,199 7,251 2,895 
 
H03 Thyroid therapy 
 
1 3 19 148 415 1,345 2,796 3,361 1,313 
 
H04 Pancreatic hormones 
 
0 0 2 14 53 140 240 264 97 
 H05 Calcium homeostasis  0 1 2 22 77 308 931 1,353 586 
J Antiinfectives for systemic use 3% 15 100 284 1,097 3,123 8,297 17,237 22,255 11,073 
 
J01 Antibacterials for systemic use 
 
15 83 243 1,025 2,865 7,773 16,236 21,271 10,681 
 
J02 Antimycotics for systemic use 
 
0 10 27 33 132 281 482 471 196 
 
J04 Antimycobacterials 
 
0 0 0 13 18 81 128 103 55 
 
J05 Antivirals for systemic use 
 
0 6 2 26 107 146 350 372 129 
 
J06 Immune sera and immunoglobulins 
 
0 0 12 0 1 8 4 0 0 
 J07 Vaccines 
 
0 1 0 0 0 8 37 38 12 
L Antineoplastic and immunomodulating agents 0.6% 2 10 66 193 939 2,218 4,046 3,503 1,225 
 
L01 Antineoplastic agents 
 
0 1 11 75 263 553 1,261 1,011 227 
 
L02 Endocrine therapy 
 
0 1 0 24 70 253 1,071 1,686 948 
 
L03 Immunostimulants 
 
0 0 0 0 0 0 1 0 0 
 
L04 Immunosuppressants 
 
2 8 55 94 606 1,412 1,713 806 50 
M Musculo-skeletal system 7.7% 7 77 575 2,603 7,192 21,826 48,638 60,957 20,991 
 
M01 Antiinflammatory and antirheumatic products 
 
5 41 371 1,581 4,344 12,259 23,527 25,584 8,394 
 
M02 Topical products for joint and muscular pain 
 
1 13 125 497 1,501 4,588 12,688 19,665 7,797 
 
M03 Muscle relaxants 
 
0 23 58 346 734 1,443 2,107 1,576 377 
 
M04 Antigout preparations 
 
1 0 5 49 177 1,165 3,101 4,346 1,357 
 
M05 Drugs for treatment of bone diseases 
 
0 0 16 130 436 2,371 7,215 9,786 3,066 
N Nervous system 22.8% 44 292 1,873 11,576 28,570 69,237 131,833 167,996 69,509 
 
N01 Anesthetics 
 
0 2 46 70 297 446 829 821 298 
 
N02 Analgesics 
 
39 102 552 2,756 9,502 24,819 53,919 73,968 29,392 
 
N03 Antiepileptics 
 
0 48 299 1,570 2,720 5,439 8,654 8,879 2,816 
 
N04 Anti-Parkinson drugs 
 
0 3 37 96 194 475 2,391 4,106 1,541 
 
N05 Psycholeptics 
 
4 96 674 4,898 10,369 23,326 39,408 45,610 20,779 
 
N06 Psychoanaleptics 
 
1 39 238 1,966 5,040 13,261 23,591 30,502 12,933 
 
N07 Other nervous system drugs 
 
0 2 27 220 448 1,471 3,041 4,110 1,750 
P Antiparasitic products, insecticides and repellents 0.1% 0 2 16 53 100 309 336 363 129 
 
P01 Antiprotozoals 
 
0 2 16 48 88 286 307 313 112 
 
P02 Antihelmintics 
 
0 0 0 1 9 12 21 29 11 
 
P03 Ectoparasiticides, incl. scabicides, insecticides and repellents 0 0 0 4 3 11 8 21 6 
R Respiratory system 9.8% 8 103 1,031 2,177 7,727 25,811 58,913 78,404 32,152 
 
R01 Nasal preparations 
 
2 6 27 139 456 1,282 2,261 2,425 880 
 
R03 Drugs for obstructive airway diseases 
 
1 38 627 1,063 4,483 15,255 37,191 52,351 20,286 
 
R05 Cough and cold preparations 
 
4 39 256 558 1,616 5,869 13,246 17,042 8,302 
 
R06 Antihistamines for systemic use 
 
1 20 121 417 1,172 3,404 6,215 6,584 2,684 
 
R07 Other respiratory system products 
 
0 0 0 0 0 1 0 2 0 
S Sensory organs 4.8% 2 21 213 782 2,292 9,853 28,981 42,516 15,661 
 
S01 Ophthalmologicals 
 
2 19 196 709 2,200 9,633 28,441 41,788 15,405 
 
S02 Otologicals 
 
0 2 17 72 87 213 513 697 238 
 
S03 Ophthalmological and otological preparations 
 
0 0 0 1 5 7 27 31 18 
V Various 0.2% 1 1 40 154 259 839 1,083 1,142 412 
                          
 
Total 2,110,290 drug package units dispensed 
 
154 937 6,470 27,707 84,833 263,874 606,412 802,843 317,060 
 
BHR: Barcelona Health Region 
 
 
 
Appendix 2 Comparison of the 25 active principles most dispensed to polymedicated patients in BHR, in total, percentage and by gender. The % package 
unit is based on the total drug package units (2,110,290). 
 
Total polymedicated patients in BHR (2008) Polymedicated men in BHR (2008) Polymedicated women in BHR (2008) 
ATC code Active principle 
Package units 
[n (%)] 
ATC code Active principle 
Package units 
[n (%)] 
ATC code Active principle 
Package units 
[n (%)] 
N02BE01 Paracetamol 101,019 (4.8%) A02BC01 Omeprazole 33,720 (4.3%) N02BE01 Paracetamol 69,196 (5.2%) 
A02BC01 Omeprazole 94,541 (4.5%) N02BE01 Paracetamol 31,823 (4.1%) A02BC01 Omeprazole 60,821 (4.6%) 
B01AC06 Acetylsalicylic acid 50,724 (2.4%) B01AC06 Acetylsalicylic acid 21,661 (2.8%) S01XA20 Artificial tears 33,832 (2.5%) 
C03CA01 Furosemide 48,289 (2.3%) C03CA01 Furosemide 20,259 (2.6%) B01AC06 Acetylsalicylic acid 29,063 (2.2%) 
S01XA20 Artificial tears 44,205 (2.1%) R03AC02 Salbutamol 17,575 (2.3%) C03CA01 Furosemide 28,030 (2.1%) 
A10BA02 Metformin 34,101 (1.6%) R03BB01 Ipratropium 14,474 (1.9%) A10BA02 Metformin 21,764 (1.6%) 
R03AC02 Salbutamol 33,437 (1.6%) A10BA02 Metformin 12,337 (1.6%) N05BA06 Lorazepam 20,634 (1.6%) 
C10AA01 Simvastatin 30,193 (1.4%) C09AA02 Enalapril 11,720 (1.5%) M01AE01 Ibuprofen 19,487 (1.5%) 
N05BA06 Lorazepam 29,570 (1.4%) C10AA01 Simvastatin 11,267 (1.4%) N02BB02 Metamizole 19,002 (1.4%) 
C09AA02 Enalapril 29,137 (1.4%) R05CB01 Acetylcysteine 11,141 (1.4%) C10AA01 Simvastatin 18,926 (1.4%) 
N02BB02 Metamizole 28,442 (1.3%) C01DA02 Glyceryl trinitrate 10,956 (1.4%) C09AA02 Enalapril 17,417 (1.3%) 
M01AE01 Ibuprofen 28,297 (1.3%) C10AA05 Atorvastatin 10,937 (1.4%) N05BA12 Alprazolam 16,931 (1.3%) 
R03BB01 Ipratropium 26,684 (1.3%) S01XA20 Artificial tears  10,373 (1.3%) R03AC02 Salbutamol 15,862 (1.2%) 
C10AA05 Atorvastatin 25,681 (1.2%) N02BB02 Metamizole  9,440 (1.2%) M02AA15 Diclofenac 15,761 (1.2%) 
N05BA12 Alprazolam 23,237 (1.1%) C08CA01 Amlodipine 9,222 (1.2%) C10AA05 Atorvastatin 14,744 (1.1%) 
C01DA02 Glyceryl trinitrate 22,780 (1.1%) N05BA06 Lorazepam 8,936 (1.1%) C08CA01 Amlodipine 12,629 (0.9%) 
M02AA15 Diclofenac 22,167 (1.1%) M01AE01 Ibuprofen 8,810 (1.1%) R03BB01 Ipratropium 12,210 (0.9%) 
C08CA01 Amlodipine 21,851 (1.0%) B01AC04 Clopidogrel 8,404 (1.1%) N05CD06 Lormetazepam 11,876 (0.9%) 
R05CB01 Acetylcysteine 21,783 (1.0%) R03AK06 Salmeterol comb 8,298 (1.1%) C01DA02 Glyceryl trinitrate 11,824 (0.9%) 
N05CD06 Lormetazepam 17,012 (0.8%) G04CA02 Tamsulosin 8,023 (1.0%) C03AA03 Hydrochlorothiazide 11,599 (0.9%) 
R03AK06 Salmeterol comb 16,900 (0.8%) R03BB04 Tiotropium 7,674 (1.0%) N02AX52 Tramadol comb 11,493 (0.9%) 
C03AA03 Hydrochlorothiazide 16,578 (0.8%) R03BA02 Budesonide 7,365 (0.9%) R05CB01 Acetylcysteine 10,642 (0.8%) 
B01AC04 Clopidogrel 16,488 (0.8%) C01DA14 Isosorbide 6,906 (0.9%) A06AC01 Ispaghula 10,063 (0.8%) 
mononitrate 
A02BC02 Pantoprazole 15,885 (0.8%) J01CR02 
Amoxicillin and 
enzyme inhibitor 
6,865 (0.9%) N02AX02 Tramadol 9,826 (0.7%) 
R03BA02 Budesonide 15,313 (0.7%) C02CA04 Doxazosin 6,506 (0.8%) N05BA01 Diazepam 9,774 (0.7%) 
 
BHR: Barcelona Health Region; comb: in combination. 
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ABSTRACT
Objectives: To assess whether electronic prescribing
is a comprehensive health management tool that may
contribute to rational drug use, particularly in
polymedicated patients receiving 16 or more
medications in the public healthcare system in the
Barcelona Health Region (BHR).
Design: 16 months of retrospective study followed by
12 months of prospective monitoring.
Setting: Primary healthcare in BHR, Catalonia,
Spain.
Participants: All insured patients, especially those
who are polymedicated in six basic health areas
(BHA). Polymedicated patients were those with a
consumption of ≥16 drugs/month.
Interventions: Monitoring demographic and
consumption variables obtained from the records of
prescriptions dispensed in pharmacies and charged
to the public health system, as well as the resulting
drug use indicators. Territorial variables related to
implementation of electronic prescribing were also
described and were obtained from the institutional
data related to the deployment of the project.
Main outcome measures: Trend in drug use
indicators (number of prescriptions per
polymedicated user, total cost per polymedicated
user and total cost per prescription) according to
e-prescription implementation.
Results: There was a significant upward trend in the
number of polymedicated users, number of
prescriptions and total cost (p<0.05), which seemed
independent from the implementation of electronic
prescribing when comparing the preimplementation
and postimplementation period. Prescriptions per
user and cost per user showed a decrease
between the preimplementation and
postimplementation period, being significant in
two BHAs (p<0.05).
Conclusions: Results suggest that after the
implementation of electronic prescribing, the
rationality of prescribing in polymedicated
patients improved. In addition, this study provides
a very valuable approach for future impact
assessment.
INTRODUCTION
Rec@t is the electronic prescription system in
the autonomous region of Catalonia (north-
eastern Spain).1 The Catalan Health Service
has played an active part leading the develop-
ment of the project, as guarantor of public
health services that purchases and evaluates
healthcare depending on the needs of the
population.
Rec@t is a strategic healthcare project that
aims to provide advantages concerning
quality, accessibility, safety, efﬁciency, continu-
ity of care and rational drug use.2 The imple-
mentation of this system is a comprehensive
health management tool that addresses the
entire process involved in pharmaceutical
services. This includes all aspects, from pre-
scribing and dispensing in community phar-
macies to the assessment and payment of
beneﬁts.3
It entails a different healthcare model than
it had thus far, highlighting in particular the
Strengths and limitations of this study
▪ This is a novel study that describes the imple-
mentation of an e-prescribing system in polyme-
dicated users. It establishes many drug use
indicators (demographic and consumption vari-
ables) and represents a very important step
towards integral and integrated pharmaceutical
management in health services.
▪ An economic impact study could not be carried
out because it was still too early to attribute all
observed changes to electronic prescriptions
because their integration into all elements of the
health system was not fully completed at the
time of study.
▪ This is the first report showing results of drug
use indicators in polymedicated patients with e-
prescriptions. It provides a very valuable
approach for future impact assessment.
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elimination of paper-based prescribing. The key element
that helps serve this task is the medication plan,1 which
is the printed sheet given to patients that contains all
the information necessary to be able to follow the treat-
ment correctly (ie, dose and frequency of administra-
tion). It facilitates the feedback between prescribers and
dispensers, forming a new communication channel
between them and helping to prevent medication errors
and duplicities of treatment.2 4–6 Therefore, electronic
prescribing is an important tool to control chronic
patients, the elderly and polymedicated users, who gen-
erate the greatest interest because of their therapeutic
complexity, high drug consumption and total cost for
the healthcare system.7 8
Rec@t implementation began in 2007 after an initial
pilot experience in 2006, which proved the feasibility
of the designed system. The progressive extension of
electronic prescriptions started and reached 100% of
the equipment target in late 2010.2 Currently, it is con-
sidered fully complete in primary care, and in spe-
cialty care it has reached signiﬁcant levels on the
extent and volume of prescriptions issued and dis-
pensed (98.33% of prescriptions were electronic in
May 2014), so it is expected to be completed this
year.9 Community pharmacies work entirely with elec-
tronic prescribing, given that more than 90% of pre-
scriptions dispensed are already in electronic format.
More than 12 500 physicians who have joined the
system so far have made prescriptions to more than 5
million patients, reaching more than 275 million medi-
cations dispensed.1 9
Regarding other Spanish autonomous regions,
similar projects in electronic prescribing were already
underway in primary care at the same time as in
Catalonia, the most advanced of which were in
Andalusia (southern Spain)10 and in the Balearic
Islands (eastern Spain).11 At an international level, it
is noteworthy to mention experiences in Denmark,12
Sweden10 and England,10 13 where healthcare organi-
sations are involved in improving quality of prescrip-
tions through e-prescribing systems along with Spain.9
The ultimate goal of these experiences is to be
brought into a single overall system allowing interoper-
ability in the near future, both nationally and through-
out Europe.9 14 15
From an international point of view, even though the
electronic prescribing system involves a change of para-
digm that will enable a better assessment of drug use,
there is a lack of evidence reported in the literature in
terms of health outcomes evaluation.
The aim of our study was to assess whether elec-
tronic prescribing may contribute to rational drug use,
particularly in polymedicated patients receiving 16 or
more medications in the public healthcare system in
the Barcelona Health Region (BHR). These results
will be useful to obtain prior information for future
impact assessments of this technology on risk
population.
METHOD
Design and setting of the study
This is a longitudinal study in a primary care setting,
conducted on the general population and polymedi-
cated patients in those basic health areas (BHAs) in
BHR with the greatest cumulative grade of implementa-
tion in e-prescription between May and December of
2009. Monitoring included 16 months of retrospective
study ( January 2008–April 2009) and 12 months of pro-
spective follow-up from the beginning of the implemen-
tation of Rec@t in BHR (May 2009) to April 2010. This
was considered a sufﬁciently large analysis for the objec-
tives to be achieved (28 months).
The Catalan healthcare model is decentralised to
better know the health needs of the population and to
develop a better relationship with providers in each
health region and their respective BHAs. BHAs are the
basic territorial units around which primary healthcare
services are organised (areas or municipalities), accord-
ing to the population’s access to the services and the
efﬁciency in organising health resources.1 16 In terms of
prescriptions billing, during the period 2008–2010, the
average of total prescriptions per year in Catalonia was
143 753 915±4 500 218 (99 786 576±1 251 654 in BHR).
According to the average yearly number of prescriptions
per capita and cost per prescription, both indicators
were similar in Catalonia and BHR: 18.98±0.50 vs 18.94
±0.78 and 13.24±0.18 vs 13.25±0.19, respectively.17
A polymedicated user in the present study was deﬁned
as someone receiving 16 or more drugs in a month,
according to the Efﬁciency Indicators in Primary Care,
which are periodically evaluated by an internal
Management Committee in the Catalan Health Service
(macromanagement level).18
Data source
The study used population data from 2008, 2009 and
2010 Catalonia censuses.17 Records of billed prescrip-
tions were also utilised, based on paper as well as elec-
tronic prescriptions that were dispensed in community
pharmacies and charged to the Catalan Health Service.
This information was obtained by means of the personal
healthcare card, the document that provides citizens
with access to the centres, services and beneﬁts of the
public health system (these services include drugs subsi-
dised by the Catalan Health Service).1 This information
is stored monthly in a computer system, which allows the
design and gathering of information required for the
management and monitoring of pharmaceutical
services.
Prescriptions in paper format are usually issued for
3 months (‘chronic patients programme’ in primary
care setting) and electronic prescriptions are usually
issued for 12 months (maximum); at least once a year
patients visit their doctor to renew them.
Polymedicated users were selected monthly, so polyme-
dicated population varied throughout the whole study
(28 months, which involved 28 data analysis). Owing to
2 Lizano-Díez I, et al. BMJ Open 2014;4:e006177. doi:10.1136/bmjopen-2014-006177
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the fact that each user had her/his own identiﬁcation
code, given by the personal healthcare card, subsequent
analyses could be carried out so as to determine
monthly duplicities of users.
Ethical statement
Ethics approval was not required since this was a second-
ary analysis of suitably anonymised data sets. It was not
an experimental treatment, patients were not recruited.
The study was unfunded.
Variables of the study
The variables used to analyse the implementation of
e-prescription were as follows.
Territorial: number and percentage of BHAs implemen-
ted, percentage of primary care centres implemented,
grade of implementation, number of general practi-
tioners (e-prescription prescribers), percentage of
general practitioners implemented, number of commu-
nity pharmacies that dispensed electronic prescriptions
and percentage of community pharmacies implemented.
Grade of implementation is the percentage of electronic
prescribing on the total number of prescriptions billed
(sum of prescriptions on paper and electronic format)
for a given month or a speciﬁc time period (cumulative
implementation grade). Depending on the variable
described, the grade of implementation is indicative of
the deployment of electronic prescription in the terri-
tory (ie, in a given BHA) or the percentage of electronic
prescriptions prescribed to an individual in a given
period.
Demographic: number and percentage of users imple-
mented, percentage of users with more than 50% of
electronic prescriptions and percentage of users with
more than 90% of electronic prescriptions, and number
of polymedicated users implemented. By deﬁnition it is
assumed that total percentage of users with electronic
prescription includes those users with more than 50%
and 90% implementation of electronic records, and that
those users with more than 90% implementation rates
are consequently also included in the user group with
implementation greater than 50%.
Consumption: number of total prescriptions (sum of
prescriptions on paper and electronic format), number
and percentage of electronic prescriptions, and total
cost of medications dispensed. Total cost refers to the
total cost of medications dispensed (the amount of reim-
bursement by the Catalan Health Service plus the
out-of-pocket amount paid by patients). Drug use indica-
tors were calculated from the following variables:
number of prescriptions per polymedicated user (total
and electronic format), total cost per polymedicated
user and total cost per prescription.
Literature review
A systematic search was conducted (April 2014) through
the PubMed database to identify the available evidence
on electronic prescribing related to polypharmacy and
health expenditure or cost analysis. The terms to run
the search were located by the vocabulary Medical
Subject Headings, with which the articles are indexed in
the MEDLINE database. In order to complete this
search and extend the results, additional searches com-
bining free terms were also conducted. All search strat-
egies (12) resulted in only 78 references. The studies
identiﬁed through this search were evaluated by two
independent reviewers to assess their inclusion in this
document.
Data processing and statistical analysis
A database was designed. Analysis of variance and
Student’s t tests were used to determine the statistical
signiﬁcance (p<0.05) of the differences using the SPSS
V.20.0 statistics program. Regression testing was also per-
formed in order to describe the tendency of the indica-
tors relating to pharmaceutical services.
RESULTS
General population
According to internal data in the Catalan Health Service
and coinciding with published information,19 the
project achieved the implementation in 273 BHAs,
representing 75% of the total territory in 2009. In
December 2009, a cumulative total of 16 million elec-
tronic prescriptions dispensed was reached, adding
more than 800 000 of the insured population and more
than 5000 health professionals (3289 general practi-
tioners and 2497 pharmacists). Taking into account the
progressive inclusion of primary care teams of BHR in
the project during December 2009, the deployment of
e-prescribing in primary care settings was considered
complete (13% of patients who needed a prescription
received an electronic one, 67.4% of whom had more
than 90% of their dispensed medications through e-pre-
scribing). Therefore, electronic prescriptions could be
dispensed throughout Catalonia.
In late 2009, 91% of primary care centres were pre-
scribing electronically and the remaining 9% were
under implementation of the tasks prior to incorpor-
ation, that is, adaptation of computer applications or
training professionals.
During 2009, electronic prescription systems were
implemented in 174 BHAs of BHR (82.1% of total
BHAs in BHR). In total, 2 255 724 electronic prescrip-
tions were billed, which accounted for 3% of total pre-
scriptions billed. A total of 494 628 users were included
(3% of total users with prescriptions in BHR). In the
included BHAs, 1810 general practitioners (47% of total
in BHR) prescribed in electronic format and 95.5% of
community pharmacies in the territory dispensed pre-
scriptions of this type.
Out of the 28 BHAs in BHR that implemented elec-
tronic prescribing in May 2009, only six reached the
highest cumulative implementation grade (>25%)
during the period May–December 2009.
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General details on the number of total insured users
assigned to each of the six BHAs and the percentage of
total electronic prescriptions during the period May–
December 2009 are shown in table 1.
Polymedicated users
Data concerning e-prescription in polymedicated users
in these BHAs are disclosed in table 2. In the 28 months
study period, the six BHAs met a monthly average of
169±31 (min 89; max 238) polymedicated users. 1575
polymedicated users were analysed: 54.4% of them were
polymedicated for only 1 month of the study; 4% of
them were polymedicated for >10 months; there were no
users being polymedicated for >20 months.
There was a signiﬁcant upward trend in the number
of polymedicated users, number of prescriptions and
total cost (p<0.05), comparing the period January 2008–
April 2009 with May 2009–April 2010. As depicted in
online supplementary appendixes 1–3, the increase in
those indicators seems independent from the implemen-
tation of electronic prescribing. Individually, ﬁve of the
six BHAs showed this increase in those indicators, with
the increase being signiﬁcant in four of them (p<0.05).
On the other hand, prescriptions per user and cost per
user showed a decrease between the preimplementation
and postimplementation period, whereas cost per pre-
scription showed no variation. The decrease in prescrip-
tion per user and cost per user was evident for overall as
well as three of the six BHAs individually, with results
being signiﬁcant in two of them (p<0.05). A slight
upward trend is observed graphically in those two indica-
tors prior to the implementation of electronic prescrip-
tion; after this point the overall trend was decreasing
(ﬁgures 1–3).
DISCUSSION
In order to explain the results from the study con-
ducted, it should be noted that this is an exploratory
and longitudinal study about the implementation and
deployment of electronic prescription in polymedicated
users belonging to particular BHAs. Studying pharma-
ceutical services in polymedicated users using new tech-
nologies such as e-prescription may be important for
health authorities; it could be a step forward in the mon-
itoring of the high costs entailed and thereby help to
manage chronic care patients more efﬁciently.18 20
Hence, this study was designed to describe the tendency
of some drug use indicators in the studied population.
It was still early to conduct a proper impact analysis
of electronic prescription on all implemented users
and population subgroups (by age, gender, pathology,
polymedicated users), because it would be essential
that total deployment of electronic prescription and
subsequent penetration into the population were ful-
ﬁlled.10 21 The Catalan Health Service considered the
deployment of electronic prescription in the territory
ﬁnished in the primary care setting at the time of
Ta
b
le
1
D
et
ai
lo
n
th
e
nu
m
be
r
of
to
ta
lu
se
rs
,
pr
es
cr
ip
tio
ns
an
d
pe
rc
en
ta
ge
s
in
th
e
si
x
B
H
A
s
of
st
ud
y
du
rin
g
th
e
pe
rio
d
M
ay
–
D
ec
em
be
r
20
09
B
H
A
s
o
f
p
re
sc
ri
p
tio
n
To
ta
l
u
se
rs
To
ta
l
p
re
sc
ri
p
tio
n
s
A
ve
ra
g
e
n
u
m
b
er
o
f
p
re
sc
ri
p
tio
n
s
p
er
u
se
r
E
le
ct
ro
n
ic
p
re
sc
ri
p
tio
n
s*
(%
)
U
se
rs
w
ith
el
ec
tr
o
n
ic
p
re
sc
ri
p
tio
n
s†
U
se
rs
w
ith
el
ec
tr
o
n
ic
p
re
sc
ri
p
tio
n
s‡
(%
)
U
se
rs
w
ith
>5
0%
o
f
el
ec
tr
o
n
ic
p
re
sc
ri
p
tio
n
s‡
(%
)
U
se
rs
>9
0%
o
f
el
ec
tr
o
n
ic
p
re
sc
ri
p
tio
n
s‡
(%
)
B
H
A
1
10
7
30
6
43
8
22
8
4.
08
42
.0
3
35
00
0
32
.6
2
28
.5
5
21
.0
3
B
H
A
2
55
77
6
29
3
86
0
5.
27
37
.6
9
20
59
3
36
.9
2
32
.7
5
24
.7
4
B
H
A
3
72
48
4
32
9
07
3
4.
54
33
.8
1
24
10
0
33
.2
5
29
.5
5
23
.4
1
B
H
A
4
43
73
1
19
1
70
5
4.
38
32
.9
6
14
34
6
32
.8
1
28
.3
2
21
.9
7
B
H
A
5
72
58
5
35
1
97
2
4.
85
29
.5
7
23
27
4
32
.0
6
28
.1
8
22
.1
0
B
H
A
6
53
51
1
26
4
30
8
4.
94
25
.0
6
13
14
2
24
.5
6
21
.0
8
15
.1
4
T
ot
al
40
5
39
3
1
86
9
14
6
4.
61
34
.2
0
13
0
45
5
32
.2
0
28
.2
0
21
.5
0
*P
er
ce
nt
ag
e
of
el
ec
tro
ni
c
pr
es
cr
ip
tio
ns
=
(t
ot
al
el
ec
tr
on
ic
pr
es
cr
ip
tio
ns
/to
ta
lp
re
sc
rip
tio
ns
)×
10
0=
%
cu
m
ul
at
iv
e
im
pl
em
en
ta
tio
n
gr
ad
e
(>
25
%
).
†
U
se
rs
w
ith
el
ec
tr
on
ic
pr
es
cr
ip
tio
ns
:
us
er
s
w
ith
at
le
as
t
on
e
el
ec
tr
on
ic
pr
es
cr
ip
tio
n.
‡
P
er
ce
nt
ag
e
of
us
er
s
w
ith
el
ec
tro
ni
c
pr
es
cr
ip
tio
ns
=
(u
se
rs
w
ith
el
ec
tro
ni
c
pr
es
cr
ip
tio
ns
/to
ta
lu
se
rs
)×
10
0.
R
es
ul
ts
w
er
e
ca
lc
ul
at
ed
fro
m
gl
ob
al
cu
m
ul
at
iv
e
da
ta
in
ea
ch
B
H
A
.
B
H
A
,b
as
ic
he
al
th
ar
ea
s.
4 Lizano-Díez I, et al. BMJ Open 2014;4:e006177. doi:10.1136/bmjopen-2014-006177
Open Access
group.bmj.com on November 7, 2014 - Published by http://bmjopen.bmj.com/Downloaded from 
study, but the truth is that all BHAs in Catalonia were
not implemented. Impact studies could not be carried
out until all BHAs were at least 80% implemented and
had between 6 months and 1 year of experience with
electronic prescription. In case of insured users, the
implementation criterion could be considered as more
than 90% of electronic prescriptions prescribed. In
this sense, results derived from the measurement of
indicators suggest previous approaches in our setting,
and are essential to strengthen and guide any future
evaluation of impact in primary care and in those
areas where implementation is developing (specialty
care, emergency departments, mental health centres
and nursing homes).
There are currently no national published studies
showing results in polymedicated populations as pre-
sented here. In the general population, some autono-
mous communities in Spain, which have been operating
with e-prescription (ie, Andalusia, the Balearic Islands,
the Community of Valencia, Galicia) have found that
visits to professionals have been reduced by between
15% and 60% depending on the proﬁle of the popula-
tion being observed.10 22 However, it is difﬁcult to
measure in economic terms the savings to the health
system generated by a reduction in the number of visits
as this cannot yet be quantiﬁed precisely. What has been
determined, although there is controversy in the pub-
lished results, is that in many of these communities the
switch to electronic prescriptions coincided with an
increase in health spending, as well as in number of pre-
scriptions issued and total cost per user,23–25 the latter
differing from the results presented here (a decrease in
cost per user between the preimplementation and post-
implementation period was observed). The increase in
drug expenditure may not always be signiﬁcantly related
to implementation of e-prescription, and could even be
associated with the personal proﬁle of users included in
the e-prescription system and their health condition23
(ie, polymedicated users). Furthermore, specialised
reports on public pharmaceutical expenditure issues
show that the ﬂuctuation in the number of prescriptions
always follows a seasonal pattern in Spain.26 Throughout
the year the number of prescriptions increases in
January, June and October, mainly due to visits to physi-
cians before ( June) and after ( January and October)
the holiday period; this peak can also be observed for
Easter holiday season (ie, March 2008 and 2010; April
2009). In addition, during the study period, the increase
in prescriptions every April was due to the annual review
of the reference pricing system by the government,
which reduces the price of drugs from year to year. The
new prices came into effect in May and therefore the
market share of these products and the turnover rate in
pharmacies increased (and, consequently, the number
of patients and billed prescriptions) in the previous
month. In either case, it is important to highlight that
all these monthly increases are merely transitory and
they are irrelevant in the medium–long-term evolution
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of time series, so they do not set a trend only by
themselves.
Internationally, there are studies that describe quanti-
tatively the inﬂuence of e-prescribing on implementa-
tion of pharmaceutical services and other elements of
the health system. These results are mainly related to
potential savings of e-prescribing (total cost of time
taken by the practitioners, medical attendance, less
equipment and operational costs).10–13 27 However,
there are none that assess drug use indicators in polyme-
dicated users and therefore comparable to the results
obtained in the present study.
Figure 1 Evolution of number of
prescriptions per polymedicated
user in the six basic health areas
of study.
Figure 2 Evolution of total cost
per polymedicated user in the six
basic health areas of study.
Figure 3 Evolution of total cost
per prescription in polymedicated
users in the six basic health
areas of study.
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Qualitative results were mostly observed in the six
BHAs selected. Those results were inherent to the devel-
opment of electronic prescription over the territories
(ie, increase in electronic prescribing and a decrease of
the proportion of paper prescriptions). However, it is
important to highlight that some quantitatively different
aspects have been signiﬁcant since the introduction of
electronic prescribing in the territory in May 2009. This
includes the decrease in the number of prescriptions
per user, and total cost per user. In contrast, there was
an increase in the number of prescriptions and the total
cost, which could be attributed to the progressive deteri-
oration of polymedicated users’ health and the conse-
quent need for more complex treatments such as the
prescribing of therapeutic innovations, which are more
expensive. In addition, duplication in the dispensation
(due to coexistence of paper and electronic prescrip-
tions in the same user) was also suggested as a cause of
that increase.28 It is noteworthy that the results of any
health intervention begin to appear at least 1 year after
its start, and in this regard it would be necessary to
assess the evolution over the years 2010 and 2011 to see
whether there are more signiﬁcant changes on any of
the measured indicators. The implementation of elec-
tronic prescribing was a dynamic process that followed
different patterns depending on the time (different
degree of implementation throughout the development,
period of adaptation to the new tool), territory, provi-
ders (often there was variability between providers and
even within the same provider), type of users (polymedi-
cated/non-polymedicated, by age group, etc) and
healthcare professionals, among others, which will
hinder future development of common proﬁles and
design of a model of this implementation globally.28 29
However, there were other speciﬁc factors that more dir-
ectly inﬂuenced one of the indicators analysed: the case
of the total cost (per user and per prescription), which
could be affected by policies of rationalisation of medi-
cation (generic prescribing, standardised protocols)30 31
and changes in drug pricing (review of medication
prices by the government), among others.
Study limitation
This is an exploratory, longitudinal study and may have
an inherent bias common to this type of study.
Furthermore, the period covered is short to establish
causal relationships between e-prescribing and variations
in drug use indicators. However, it gives hints of some
trends that are essential to conduct future impact assess-
ment studies and it could also provide evidence on this
topic. This study was carried out in six BHAs because at
the time of study they were those BHAs with the greatest
implementation grade.
CONCLUSIONS
Results suggest that after the implementation of elec-
tronic prescribing (May 2009), the rationality of
prescribing in polymedicated patients improved. This
study provides a very valuable approach for future
impact assessment.
The electronic prescribing system allows the closest
follow-up of drug use indicators in each stage (ie,
number of prescriptions issued vs dispensed), so health
professionals can control risk patients in terms of
rational drug use, improving quality of services and
health promotion.
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El aumento de la esperanza de vida se relaciona directa-mente con el envejecimiento de la población y el incre-
mento de la prevalencia de enfermedades crónicas. Asimis-
mo, nuestro sistema de salud se caracteriza por un acceso 
efectivo a los recursos sanitarios lo que, sin duda, facilita 
también el acceso a los tratamientos farmacológicos teórica-
mente necesarios.
La polimedicación es un fenómeno cada vez más frecuen-
te y está relacionado de manera directa con el incremento de 
la prevalencia de pacientes crónicos complejos que requie-
ren en su tratamiento la combinación de diferentes fármacos. 
Este fenómeno, por tanto, es una realidad en nuestro entorno 
que, si bien responde en teoría a una necesidad de respuesta 
terapéutica delante de determinados cuadros complejos, no 
está exento de riesgos y puede generar impacto negativo so-
bre la salud individual y poblacional.
Asimismo, los requerimientos terapéuticos que conlleva 
la gestión de la cronicidad implican costes económicos ele-
vados para el sistema de salud, derivados tanto del coste di-
recto de los medicamentos como de los costes implicados en 
prevenir o tratar los impactos negativos de la polimedicación 
en la población susceptible.
No obstante, a pesar de ser una situación frecuente y, en 
general, adecuadamente definida desde la perspectiva teórica 
(consumo diario de 4 o más fármacos), la medición de la po-
limedicación no parece fácil, ya que existe una gran variabi-
lidad en los pacientes que se catalogan en los estudios como 
polimedicados, así como en los métodos de medición utili-
zados. Diferentes estudios integran, en general, poblaciones 
de pacientes polimedicados con medias diarias de 4,2-8 fár-
macos por paciente1,2, pero existen otros que muestran valo-
res muy diferentes. Ejemplo de ello es una reciente inves-
tigación publicada, realizada en Cataluña, en la que se 
analizaron 36.880 pacientes polimedicados bajo el criterio 
de ser consumidores de 16 o más principios activos diferen-
tes al mes3. Como es lógico, esta variabilidad dificulta la 
medición concreta de la polimedicación, su comparabilidad 
entre diferentes entornos y su extrapolabilidad, así como la 
medición de los efectos poblacionales del mismo.
Los datos publicados en España sobre la prevalencia po-
blacional de la polimedicación son escasos, y además, como 
ya hemos mencionado, existe gran variabilidad en los crite-
rios de inclusión de pacientes y el ámbito tratado. Un estu-
dio publicado en 2012 sobre población adulta y crónica de 
un centro de salud sitúa la prevalencia en un 50% entre los 
mayores de 65 años4. Asimismo, se estima una prevalencia 
de hasta el 59% en las personas institucionalizadas5.
Según los últimos datos oficiales publicados en el ámbito 
estatal, el gasto en medicamentos (gasto en farmacia) repre-
sentó un 18,1% del gasto sanitario público en 2011, aunque 
cabe destacar que la función con mayor peso en el ámbito de 
la asistencia sanitaria pública fue la de los servicios hospita-
larios y especializados, que representaron un 58,4% del to-
tal. Los mayores de 65 años representan el 17% de nuestra 
población y originan aproximadamente el 70% del gasto en 
medicamentos total6.
Si bien es conocido que la polimedicación está en fase de 
crecimiento y que requiere de una adecuada gestión por par-
te de los profesionales sanitarios, no existe suficiente evi-
dencia sobre el impacto social directo que esta tiene en 
nuestro sistema sanitario, entendiendo como impacto social 
las consecuencias positivas y negativas sobre la salud y so-
bre los recursos económicos.
Por otro lado, tampoco es bien conocido el impacto que 
las intervenciones de atención farmacéutica pueden tener so-
bre la gestión de la medicación, ya sea en términos de mini-
mizar riesgos, mejorar la efectividad o seguridad de las tera-
pias o reducir los costes asociados a la polimedicación y, en 
definitiva, por tanto, mejorar la eficiencia de la gestión del 
paciente crónico polimedicado. Los impactos de la atención 
farmacéutica en este ámbito que reporta la bibliografía son 
variables, y su generalización es dudosa debido a la falta de 
estudios experimentales con un diseño robusto, a la variedad 
de métodos de medida utilizados, y a las diferencias organi-
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zativas entre los entornos de análisis, lo que dificulta la traza-
bilidad de los resultados obtenidos.
Se ha realizado una revisión sistemática en PubMed sobre 
el impacto en la utilización de recursos sanitarios (costes) de 
intervenciones de atención farmacéutica dirigidas a la ges-
tión de la polimedicación, a través de los siguientes términos 
MeSH: “polypharmacy”; “economics”; “budgets”; “efficien-
cy”, “organizational”; “health care costs”; “health services 
for the aged”; “pharmaceutical services/economics”.
A partir del análisis detallado de los 230 resultados obte-
nidos en la búsqueda, se seleccionaron 21 referencias. Todos 
estos resultados incluyeron alguna medida de costes directos 
sobre las intervenciones realizadas (coste de los medicamen-
tos o bien costes sanitarios, entendidos como visitas al cen-
tro de salud o a urgencias, hospitalización y tiempo emplea-
do por el farmacéutico en el seguimiento farmacoterapéutico 
y/o en la formación del paciente). Ninguno de estos estudios 
pertenece a nuestro país y únicamente 4 de ellos mostraron 
resultados consistentes sobre el análisis de los efectos en la 
reducción de costes directos debido a un mejor control de 
la polimedicación (disminución en el número de fármacos y/o 
dosis) o la adherencia al tratamiento7-10. La mayoría de estu-
dios analizados se centraron en los costes sanitarios relacio-
nados con la prescripción inapropiada de medicamentos en 
la población y la resolución de problemas relacionados con 
los medicamentos. Sin embargo, incluyeron poblaciones, 
ámbitos y métodos diversos, y algunos de los resultados no 
son concluyentes e incluso contradictorios.
Estudios como el Pharmaceutical care of the elderly in Eu-
rope Research o el Impact of Managed Pharmaceutical care 
on Resource Utilization and Outcomes in Veterans Affairs Me-
dical Center son los que incluyeron mayor número de pacien-
tes polimedicados (2.454 y 1.054, respectivamente)7.
Es previsible que la mejor adecuación de los tratamien-
tos, junto a una mayor adherencia terapéutica redunden en 
tratamientos más efectivos y con un menor número de pro-
blemas relacionados con los medicamentos y complicacio-
nes sanitarias, y por ende, en una mejora en la eficiencia en 
la utilización de los recursos sanitarios (por ejemplo, re-
ducción del número de visitas e ingresos hospitalarios). 
Aun así, son necesarios más estudios que investiguen el 
grado en el que los tratamientos farmacológicos pueden 
simplificarse y cuál es el efecto que esta medida produce 
en la adherencia.
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